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Citations and explanations 

Document 1: JP 2000-15012 A (Japan Science and Technology 
Corporation), 18 January 2000, entire text 

Document 2: JP 4-325402 A (Mitsubishi Heavy Industries, 
Ltd.), 13 November 1992, entire text 

Document 3: JP 2541831 B2 (Societe Ceramique Techniques), 
25 July 1996, entire text 

Claims 1 to 5 

A multi-tube separation membrane module, which is a 
tubular separation membrane element and a device for 
removing transmitted liquid from the fluid to be treated 
using tubular high-shear flow generating members (outer 
tubes) fitted externally on the same axis, wherein the 
outer tubes have a first opening on the sealed end side of 
the tubular separation membrane elements and a second 
opening near the open end, and having an inlet means which 
is linked to the first opening of the outer tubes, a first 
outlet means which is linked to the open end of the 
tubular separation membrane element, and a second outlet 
means which is linked to the second opening of the outer 
tubes, is neither disclosed nor suggested in any of the 
documents cited in the international search report. 
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WHAT IS CLAIMED IS 



1. A multiple tube type separation/membrane module 
comprising : 

5 plurality of tubular separation membrane elements having 

sealed ends and open ends ; 

outside pipes surrounding the tabular separation membrane 
elements with spaces formed theret/etween and having first 
openings on the sealed ends side /of the tubular separation 
10 membrane elements as well as second openings in the vicinities 
of the open ends of the tubular separation membrane elements; 

means for inlet communicating with the first openings of 
the outside pipes ; 

first means for outlet Communicating with the open ends 
15 of the tubular separation mlmbrane elements; and 

second means for outl/et communicating with the second 
openings of the outside pipes, 

wherein a fluid flowing from the first openings of the 
outside pipes through the peans for inlet flows in the spaces 
20 between the tubular separation membrane elements and the outside 
pipes , components separated from the fluid by the tubular 
separation membrane elements flows out from the first means for 
outlet through the open ends of the tubular separation membrane 
elements., and the remaining fluid flows out from the second means 
25 for outlet. 
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2 . A multiple t/ube type separation membrane module &*m ssg*' 
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comprising : 

a shell having an outlet; 

a first support plate fixed to an/end of the shell; 
a second support plate fixed to th^other end of the shell ; 
5 plurality of outside pipes supported by the first and 

second support plates and extending igr the lengthwise direction 
of the shell ; 

tubular separation membrane/ elements disposed in the 
outside pipes; 

10 a first cover attached to/the first support plate; and 

a second cover attached ito the second support plate, 
wherein the outside pipefs have first openings formed on 
the first cover side through which a fluid flows as well as second 
openings formed on the second cover side through which the 
15 remaining flows out after the (Completion of separation processing , 
the tubular separation membrane elements have sealed ends on 
the first cover side as well as open ends on the second cover 
side, and the spaces betwejen the outside pipes and the tubular 
separation membrane elements are opened on the first cover side 
20 and sealed on the second aover side, thereby a component, which 
is separated by the tubular separation membrane elements from 
the fluid flowing from the first openings of the outside pipes 
into the spaces between? the outside pipes and the tubular 
separation membrane elements, flows out into the second cover 
25 from the open ends of the tubular separation membrane elements, 
and the remaining fluid/ flows out from the outlet of the shell 
through the second openings . 
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3 . A multiple tube type separation membrane module 
according to claim 2 further comprising: 

a partition attached to the fi/rst cover to form a first 
chamber and a second chamber on bo/th sides of the partition, 

wherein a fluid flowed int<£ the first chamber passes 
through the spaces between the Outside pipes having first 
openings in the first chamber and the tubular separation membrane 
elements , flows out from the second openings of the outside pipes , 
flows into the outside pipes having first openings in the second 
chamber from the second openfings , passes through the spaces 
between the outside pipes and the tubular separation membrane 
elements, and flows into the second chamber. 



15 4. A multiple tube ftype separation membrane module 

according to any one of claifins 1 to 3 , wherein the inside diameter 



of the outside pipe is 1 . 1 to 2 times the outside diameter of 
the tubular separation membrane elements . 



20 



25 



outside pipes while keepi 



the outside pipes or the sealed ends. 



5 . A multiple tutje type separation membrane module 
according to any one of dlaims 1 to 4, wherein the sealed ends A. 

<$> 4s 

of the tubular separation membrane elements are fixed in the 



ng the spaces by pins disposed to eithe^^^^^ 9 



6. A multiple tut) 
according to any one oi 



e type separation membrane module 
claims 1 to 5 , wherein the tubular 
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separation membrane elements comprise hollow ceramic tubes 
around which separation membranes leaving fine pores 
approximately as large as the mo/ecules of substances to be 
separated are formed. 

7 . A multiple tube ty^ separation membrane module 
according to claim 6 , wherein jhe separation membrane is composed 
of zeolite. 
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